Background: Recent neuroinformatic studies, on the structure-function interaction of proteins, causative agents basis of human disease have implied that dysfunction or defect of different protein classes could be associated with several related diseases. Objectives: The aim of this study was the use of bioinformatics approaches for understanding the structure, function and relationship of myelin protein 2 (PMP2), a myelin-basic protein in the basis of neuronal disorders. Methods: A collection of databases for exploiting classification information systematically, including, protein structure, protein family and classification of human disease, based on a new approach was used. Knowledge discovery was carried out based on collections criteria and in silico integrative in vitro studies.
Background
The myelin sheath is a dynamic entity multilayered membrane in the vertebrate nervous system that is produced by and extends from Oligodendrocytes (OLG) including the lipid-rich (approx. 70% of its dry weight) (1, 2) several hundreds of proteins (3) , and has unique biochemical properties (4) .
In the past decades, advances of bioinformatics tools in the study of proteomics marked the beginning of a quiet revolution of biological investigation, in which researchers systematically studied organisms on different levels, including genomes (5), transcriptomes (6) , proteomes protein expressions (7) , metabolomes (8) and interactomes (9) . Since, most physiological and pathological processes are manifested at the protein level, biological scientists are rapidly becoming interested in applying proteomic techniques in combination with bioinformatics studies to foster a better understanding of basic molecular biology, for numerous diseases (10, 11) and protein levels, and they can give a fairly complete view of living organisms (12) (13) (14) .
Recent studies have implied that myelin biogenesis is a carefully regulated process, related to the presence of a group of proteins neuro-targets, which are mainly expressed by myelinating cells in myelin sheath. They are generally thought of as "myelin-specific protein" (15, 16) and are located in the central nervous system (CNS) and peripheral nervous system (PNS).
Myelin protein 2 (P2) or peripheral myelin protein (PMP2) is a "myelin-specific protein" in the basis of neuronal disorders with high abundance in PNS myelin (17) . Although, detailed P2 membrane-binding mechanism is unknown; its structure in different species, by biochemical techniques is known (18) .
The structure-function studies of this protein revealed that a small, basic (19) and a peripheral membrane protein, as it is a fatty acid binding protein (FABP) including lipid transport myelin (17) . Moreover, it is the crucial antigen involved in the induction of experimental allergic neuritis, which is an autoimmune disease of the peripheral nervous system (20) . Evidence observation with consolidate basis displayed that intravenous administration of 100 microgram of recombinant P2 protein twice daily, could completely prevent experimental autoimmune neuritis induced by adoptive transfer of neuritogenic P2-specific T cells or by immunization with the neuritogenic P2-peptidespanning amino acids 53 -78 (21) .
The human PMP2 gene was allocated to chromosome 8q21.3-q22.1 (19) , as a candidate gene for autosomal recessive Charcot-Marie-Tooth disease type 4A (18, 22) .
There are various distinct PMPs, thrombin-induced PMP-1 [tPMP-1], PMP-2 and human neutrophil defensin-1 (hNP-1), which are accomplished with membrane damage with different mechanisms (23) . Exonic Single nucleotide Polymorphisms (SNPs) at positions 220 (A/G) and 445 (C/T) of the peripheral myelin protein 2 (PMP2) (24) are described with the application of single-strand conformation polymorphism (SSCP) analysis (25, 26) . In addition, using SSCP and physical map, has demonstrated that the myelin protein PMP-2, mapped by fluorescent in situ hybridization (FISH) to transformation region in acute transverse myelopathy (ATM), is not the defect in CMT4A (25) (26) (27) . Lymphocytes from patients with acute ATM were shown to undergo a specific and significant transformation when cultured in vitro in the presence of either the central nervous myelin basic encephalitogenic protein or the peripheral nerve myelin P2 protein (20) .
In the past decade, evidence based on experimental observation of the disease related to PMP2, revealed that this myelin-specific protein could be highly related to neuritis disease.
Neuritis, a general inflammation of the peripheral nervous system, and sensorineural hearing loss is associated with an important gene, PMP2; affiliated tissues include Tcells and brain. Neuritis is characterized by different nerve symptoms including pain, paresthesia, paresis, hypoesthesia, anesthesia, paralysis, wasting and disappearance of reflexes. Physical and chemical injuries, comorbid environment factors and collection of disease have been considered as causes of neuritis (28) . Moreover, neuritis consists of four types of clinical features including brachial, cranial, optic and vestibular neuritis (29) . Also, this neuronal disease is related to a collection of family proteins, which may be considered as an etiology of disease.
Leprosy, a neural and infectious disease, could be transmitted by aerosol spread from infected nasal secretions to exposed nasal and oral mucosa. The types of infection leprosy include lesions in superficial peripheral nerves, skin, mucous membranes of the upper respiratory tract, anterior chamber of the eyes, or testes. Interferon Gama, a family of secreted proteins, is associated with Leprosy (30).
Objectives
The focus of this study was on bioinformatics approaches for understanding the structure, function and relationship of Myelin Protein 2 (PMP2), with other protein families, assumed to be involved in the basis of neuronal disorders.
Methods
The basic method in this study was the application of bioinformatics databases and tools. We used the following databases to predict peptides' protein structure, human disease, proteomic peptide analysis and reciprocal proteins: Expasy, HPRD, KEGG, NCBI, OMIM, PDB, PeptideAtlas, and UniProtKB. Moreover, a set of documents related to protein classes, myelin proteins, and neural disease were evaluated.
Since application of databases is emphasized to search queries and knowledge making is restricted to in vivo studies. In this study, there was an emphasis on databases that were effective for the exploitation of hypothesis including suitable quires and appropriate criteria. Researches have been carried out through gathering information and queries including the new in silico approach and then in vitro studies prior to in vivo investigation.
A categorized list of proteins and diseases based on theoretical frameworks interpretation was proposed including databases name, data type, contents, scope and methodology, as identified from different databases ( Table  1) .
Results
Evolving bioinformatics tools based on experimental experiences were identified in different bioinformatics databases; exploiting of these information revealed that the PMP2 could be related to different diseases. Priority based on average scores in different databases such as Z score was determined. This score was used as a confidence value to interpret linkage rate of these proteins with other diseases.
These diseases included neuritis (5.9), microsporidiosis (4.9), Pseudomyxoma peritonei (2.5), acute disseminated encephalomyelitis (2.3), Charcot-Marie-Tooth disease (2.2), mumps (1.8), demyelinating polyneuropathy 3) . The results of exploited data revealed that PMP2 including 5.9 z, is the most powerful protein involved in neuritis disease (Table  2) . On the other hand, evaluation of information in proteomics databases combined with bioinformatics tools led to isolated collection of protein classes, which were associated with neuritis. Interestingly, this collection has been set base on Z score, too. Evidence displayed that PMP2, including 5.9 z, is the most powerful protein and, Aminoacyl tRNA synthetase complex-interacting multifunctional protein (AIMP1) is the protein (3.3z) with least power in neuritis disorders (Table 3) .
Moreover, the interpretation of results revealed that leprosy, a neuroinfection disorder with high similarity with neuritis (30.6 z) relative to other diseases, involves IFNG protein (4.3 z), a secreted protein class, which is important in leprosy disease.
Discussion
Recent neuroinformatic and modeling of disease researches have used computational bioinformatics for the study of living organisms. These studies have highlighted the beginning of a quiet revolution in bioscience, system biology and reshuffling of disease considering protein classes (31) . Interestingly, the combined evidence of validity and reliability between theoretical evaluations with conducted experimental observations is a merit of the bioinformatics methodology, which should be done prior to laboratory tests.
In this study, there was an emphasis on bioinformatics databases to present a hypothesis about the relationship between protein classes and human disease. Furthermore, the findings of the study were confirmed by interpretation of several databases.
The hypothesis, which was confirmed based on theoretical studies, suggested that one protein could be related to different diseases, and two different proteins could be the causative agent of one, while two related diseases could be associated with various protein classes and their protein classes could be different. These findings could indicate the complexity of this subject.
Evidences of this study suggested that causes related to human neuronal disease, are not only defective structural and functional proteins but also the association of various protein classes.
The evidence, based on the prognosis of this method, revealed that the proposed agent in protein -related prediction is not a single criterion such as Z score, MIFT score, or protein family, but rather a collection of these criteria are necessary. On the other hand, the results of differ- ent databases are confusing when considered separately. Thus, one needs to focus on collection of databases and development of comprehensive prediction, as previously described in the result section. Accordingly, a set of proteins and a panel of disorders were identified by the protein of each database. Overall, theoretical frameworks of all the protein fragments were interpreted. All mentioned evidences indicated the complexity of bioinformatics stud-ies. In this study, research was carried out based on a new theoretical approach exploited from bioinformatics tools. This approach could help researchers predict and design the study prior to investigation experimental studies. In addition, it is effective as a new method for confirmation of hypothesis of theoretical prediction and comprehensive studies based on in silico integrative in vitro studies.
Conclusions
The results of interpreted data from different proteomics databases suggested that two diseases that are related to each other, might involve different classes of proteins. Hypothesis of silico-based investigation with consolidated prediction prior to in vivo studies could increase the reliability of the study. Future researches should use bioinformatics for development of neuro-autoantigenic targets for the reshuffling and the etiology of different diseases.
